Background and objective
Stroke is a leading cause of death and disability in South Africa. As in other developing countries, an increase in the burden of stroke is predicted as the population undergoes a rapid epidemiological transition with increased exposure to, and development of, stroke risk factors, together with population aging.
Most published stroke guidelines emanate from developed countries that have more comprehensive stroke services and resources available for their citizens. Such guidelines are therefore not always applicable to countries with limited resources.
The objective of the South African Stroke Guideline (1) was to develop realistic and appropriate recommendations within the current South African context of a resource-constrained health care system.
The guideline development process
The guideline was compiled by the Stroke Guideline Writing Committee of the South African Stroke Society. This group consists of independent academic and private stroke neurologists and physicians. A broader stroke working group provided input to the guideline. The National Department of Health (Directorate Chronic Diseases, Disabilities and Geriatrics) participated in all aspects of the development of the guidelines.
There were further submissions by various role players after reviewing the document. The final draft reflects a broad agreement on appropriate measures for current management of stroke in our unique health care environment.
Many of the paragraphs and topics in the South African guideline are, as expected, similar to or the same as other published guidelines. However, this abbreviated version contains only those recommendations that specifically pertain to the resource constraints of the South African Health care system. Such recommendations could potentially be applicable to other developing countries with similar resources.
Stroke services and pathways in South Africa
Existing models of stroke care South African facilities and health resources and patient access to these resources vary widely within the health care system, depending on the location and historical factors. In South Africa, the stroke unit model of care has not been widely implemented despite robust evidence of efficacy. Stroke is usually managed as part of a general medical service where there are no dedicated beds or service assigned to stroke. Frequently, there are no minimum requirements for treatment stipulated, and protocols for stroke care have not been developed at most hospitals as stroke is not seen as a strategic priority owing to the lack of human resources and funding. Shortages and pressure for hospital beds frequently result in stroke patients being discharged too early. For the postacute phase of stroke care, neuro-rehabilitation centers are in short supply; moreover, they usually manage patients with traumatic brain injuries and spinal cord injuries as well as stroke, and bed demand invariably exceeds supply. Infrastructure for homebased care is fragmented and varies from province to province.
Overcoming the gaps
For improved stroke care, provincial health authorities will need to re-organize existing resources within district and secondary hospitals in accordance with national guidelines and the National Department of Health stroke initiative in order to provide a service with defined protocols for stroke care. Established units such as those in the public sector of the Western Cape Province could serve as a model for the reorganization of existing resources to provide more effective stroke care without necessarily incurring additional cost. The stroke unit model at G F Jooste Hospital (an under-resourced level two community hospital) has demonstrated efficacy in reducing mortality after implementation (2) . Local protocols should be developed according to available resources to guide the delivery of stroke services at a particular health care facility.
Stroke services should be organized to recognize the special medical, social and rehabilitative needs of stroke patients in specific sub-groups (e.g. pediatric and young adult patients) and be tailored to accommodate the cultural and linguistic diversity of the population. An effective stroke service requires the establishment of a seamless network consisting of acute stroke units, postacute care and rehabilitation, as well as further care in the community. Problems of limited infrastructure and shortage of staff need to be addressed at national, provincial and district levels.
Essential components of a stroke unit comprehensive assessment of medical problems, impairments and disabilities by specialist staff (i.e. professionals interested and trained in stroke care). established pathways and management protocols for acute and postacute management of stroke (including prehospital and emergency unit management of stroke) with careful attention to active management of physiological abnormalities to maintain homeostasis. care co-ordinated by a multidisciplinary team (MDT) with regular scheduled ward rounds attended by the full MDT to discuss management strategy for each patient. The coordinated MDT should ideally include a stroke physician, nursing staff, occupational therapist, physiotherapist, speech pathologist, dietician, social worker and, where possible, a psychologist. should ideally be in a designated space within hospital, with designated stroke unit beds. early mobilization. skilled nursing care. early initiation of rehabilitation plan involving the carers scheduled patient and family education concerning management, rehabilitation program, causes of stroke, secondary prevention and community resources. early assessment and planning of discharge needs and planning for home-based care with a family member, a care-giver or a community rehabilitation worker. initiation of secondary prevention strategies. all staff must undertake ongoing training and education in stroke management.
Proposals for stroke care within the South African health care system
The public health care system is stratified into different levels of care, and the following proposals for stroke care are based on the current guidelines for stroke care (1) applied to the categories of health facilities defined by the National Department of Health (October 2006.)
Facilities providing predominantly ambulatory care
Facilities providing ambulatory care such as Community Day Centres or Community Health Centres (open 24 h a day seven days a week) provide a broad range of primary health care services. Some of these centers also offer accident and emergency services with or without midwifery services but not surgery under general anesthesia. These services generally fall within the skill base of a general practitioner, professional nurse, technician, counselor, community health care worker, midwife and emergency medical practitioner. Such services are typically the first point of contact or for follow-up care. Such facilities may have access to basic X-ray facilities and access to laboratory services is usually available, but neuroradiology (CT or MRI scan) and carotid ultrasound are not available on site. The aspects of stroke care listed below should be available at predominantly ambulatory care facilities. Medical and nursing staff, health promoters and community health workers at these facilities should have specific training for:
awareness of the risk factors for stroke recognition of symptoms and signs of stroke and transient ischemic attack (TIA) implementation of primary preventive measures to reduce stroke incidence implementation of secondary preventative measures to reduce the incidence of stroke after TIA or stroke, and established protocols of referral for selected patients to a higher level of care according to defined criteria.
Facilities providing inpatient services
Level one hospitals This is a facility at which a range of outpatient and inpatient facilities are offered mostly within the scope of general practitioners. Level one hospitals have basic X-ray facilities, electrocardiography, pulse oximetry and a blood gas machine on site and access to laboratory facilities (often off-site and not always available 24 h). Level one hospitals typically do not provide on-site cranial CT scanning, angiography or carotid duplex ultrasonograhy.
The recommendations for level one stroke unit or service are: minimum staffing requirements: medical, nursing and physiotherapy personnel trained in stroke care comprehensive assessment of medical problems, impairments and disabilities established pathways and protocols for acute and postacute management of stroke with careful attention to active management of physiological abnormalities to maintain homeostasis early initiation of rehabilitation plan involving the carers scheduled patient and family education about management, rehabilitation program, causes of stroke, secondary prevention and available community resources early assessment and planning of discharge needs initiation of secondary prevention strategies ongoing staff training and education in stroke care, and protocol for referral and transfer of selected stroke patients to a level two or three facility: Where there are large distances between level one and level two or level three hospitals, the use of telemedicine or other telecommunication links should be explored. The reasons for referral to the next level may include: 1. selected patients who may benefit from thrombolysis and can reach a level three hospital within three-hours -refer direct to level three; 2. where urgent CT scan is required (see 'Indications for an urgent CT scan include'); 3. patients with suspected cardio-embolic stroke; 4. stroke patients with depressed level of consciousness; 5. all stroke patients with suspected intracranial hemorrhage; 6. younger stroke patients with unknown cause of stroke in whom the family physician at level one requests further investigations not available at level one to determine the cause of stroke; 7. patients with suspected posterior fossa hemorrhage or infarct who may require surgical decompression; and 8. patients with TIA onset within 48 h of presentation.
Level two hospital
A level two hospital is a facility that provides care requiring the intervention of 'general' specialist as well as general practitioner services. Such hospitals may provide single or multiple specialist services and should provide and be staffed permanently in the following six basic specialties: general surgery, internal medicine, orthopedic surgery, pediatrics, obstetrics and gynecology and psychiatry plus diagnostic radiology and anesthetics. Neurology and neurosurgical services are usually not available at level two hospitals. The CTscan may or may not be available at a level two hospitals and carotid ultrasound is usually not undertaken at a level two hospital. Level two hospitals usually have high care units and may have the capacity for ventilation and spirometry and occasionally echocardiography. Level two hospitals have access to full radiology (including MRI) but typically not on site (i.e. patients are referred to a level three hospital for the test).
Recommendations for a level two stroke unit are: for all essential components of a stroke (see previous page). internal medicine specialist cover trained in stroke care CT scan facility on site with radiology cover to interpret scans essential investigations available: electrocardiogram, chest Xray, basic laboratory service for FBC, erythrocyte sedimentation rate, international normalized ratio, syphilis testing (RPR and VDRL), blood sugar, urea and electrolytes. Level two hospitals should have easy access to echocardiography stroke patients who require investigation and management by a team led by a specialist physician will probably be managed at a level two unit. Examples of patients who should ideally be managed in a level two unit include patients with cardio-embolic stroke where the cardiac cause is known and the local physician assesses the need and timing of anticoagulation; stroke patients with no cause or obvious risk factors for stroke that can be investigated on site; and stroke patients with depressed level of consciousness for which the cause is confirmed on CTscan and who do not require neurosurgical or other level three interventions certain level two regional hospitals (e.g. those with 24-h CT scan on site and physicians able to interpret acute stroke scan, 24-h laboratory service and neurosurgical cover) could develop protocols for intravenous thrombolysis for acute ischemic stroke, and level two stroke units should have a protocol for the transfer of selected stroke patients to a level three facility. Reasons for referral from level two to level three may include: selected patients who may benefit from thrombolysis and can reach a level three hospital within three-hours of onset of symptoms of stroke when an urgent CT scan is required and is not currently available at the level two hospital (see 'Indications for an urgent CT scan include'). Should CTon such patients reveal a sub-arachnoid hemorrhage or any lesion (including a lobar hemorrhage or cerebellar infarct or hemorrhage) with significant mass effect, then referral of the patients to neurosurgery is indicated before they can return to the level two hospital patients with CT scans conducted at level two who show a sub-arachnoid hemorrhage or any other lesion (including a lobar hemorrhage or cerebellar infarct or hemorrhage) with significant mass effect on scan that requires a neurosurgical intervention. Decompression may also be considered for the malignant middle cerebral artery syndrome stroke in young patients for which no cause can be found suspected cardio-embolic stroke (not associated with atrial fibrillation and not previously investigated for cardiac disease) patients with TIA onset within 48 h of presentation require urgent vascular assessment (and carotid Doppler or vascular imaging not available at level two) when a physician at level two facility requests further investigations not available at level two to determine the cause of stroke (e.g. stroke due to a suspected arterial dissection). Where there are large distances between level two and level three hospitals, the use of telemedicine or other telecommunication links should be explored, and all level two hospitals that do not meet the requirements listed above should have a level one stroke unit or service.
Level three hospital
Level three hospitals are those facilities that provide both 'general' specialist and sub-specialist care. Such hospitals are graded depending on the range of specialties and sub-specialties provided.
Neurology, Neurosurgery and comprehensive laboratory and radiology services are usually provided at level three facilities.
Recommendations for a level three facility are a comprehensive stroke unit and service requirements as follows:
all essential components of a stroke unit (see previous pages) staffing to include stroke specialists (specialist physicians or neurologists trained in stroke care, neurosurgical service) and a full MDT (all disciplines) 24-h comprehensive laboratory service including hematology with a clotting profile full neuroradiology service (CT, MRI with software for diffusion-weighted and MRA images, angiography, duplex Doppler carotid sonography) catheter laboratory facility with a stroke interventionist available for endovascular procedures focused vascular surgery available (carotid, coronary, peripheral) full cardiac service including transthoracic and transesophageal echocardiography in a resource-constrained health care environment, examples of patients likely to be referred to a level three comprehensive stroke unit would be younger stroke patients with an unknown cause for stroke; patients with symptom onset to predicted time of arrival at a level three hospital to be less than 3Á5 h (i.e. patient who could benefit from thrombolysis -neurosurgical and hematological backup required); patients with suspected cardio-embolic stroke (e.g. cardiac causes not due to atrial fibrillation and not previously investigated for cardiac disease); patients with TIAs (especially crescendo TIAs) presenting within 48 h (urgent investigation to prevent stroke); and patients who require an urgent CT scan if unavailable at the level three or level one hospital, and ideally, every patient with stroke should have a CT scan as part of the management, but in reality this not always feasible because of logistic and resource constraints in many parts of the country. However, under certain circum-stances, patients may well require referral to another center for an urgent CT or MRI brain scan. protocols for: 1. intravenous and intra-arterial interventional (thrombolysis) management of acute ischemic stroke with supportive management in stroke unit as per protocol with high-care monitoring available for first 24-48 h 2. investigation and management of stroke in the young patient, and 3. investigation and management (including neurosurgical) of intracranial hemorrhage.
Indications for an urgent CT scan include: 1. depressed level of consciousness for which the cause is uncertain; 2. suspected sub-arachnoid hemorrhage or cerebellar hematoma; 3. if the diagnosis is in doubt -to exclude treatable causes e.g. sub-dural hematoma, space-occupying lesion or other mimics of stroke; 4. if anticoagulants (e.g. patient in atrial fibrillation) or thrombolytic therapy are planned -for the immediate detection of intracerebral hematoma or hemorrhagic infarct; 5. worsening neurological deficits; 6. history or clinical findings suggestive of trauma; 7. ongoing seizures; and 8. stroke on anticoagulation.
Stroke rehabilitation
Definition and goals stroke rehabilitation is a goal-orientated process that attempts to obtain maximum function in patients who have had strokes and who suffer from a combination of physical, cognitive and language disabilities the rehabilitation process is best performed using an interdisciplinary approach by experts who have experience and understanding of the particular issues facing stroke patients (3) the ultimate goal of rehabilitation is to enable patients to resume their premorbid function both within family and community life and, if possible, at work. Where this is not possible, alternative strategies should be considered if full resumption of work activities is not possible, skills retraining may be considered in patients who have significant permanent disabilities, goals must be aimed at reducing the burden of care for the family and helping the patient to become as independent as possible with patients who have had severe strokes with poor recovery, the provision and training of caregivers should be addressed by the rehabilitation team and, in very poor outcomes, institutionalization may be recommended for the patient's ultimate care. Decisions about home care vs. institutionalization must involve all parties and should take into account financial and social circumstances rehabilitation can be organized on an in-or an outpatient basis. in the South African context, outpatient therapy very rarely achieves the intensity of inpatient rehabilitation units. Therefore, where necessary, inpatient therapy may be preferable. Criteria for admission to inpatient therapy vary. Typically, where patients require three modalities of intervention, or where patients are unable to transfer independently, inpatient rehabilitation is recommended; this is particularly true in patients with moderate and severe strokes, and the majority of stroke patients in South Africa are treated in the public health care sector, where there is currently a shortage or even an absence of inpatient rehabilitation beds for stroke patients, especially in rural and remote areas. Under such circumstances, efforts are currently underway to improve home-based care and rehabilitation as well as communitybased rehabilitation and the use of 'step-down' facilities where available. These facilities provide in-patient care for patients who no longer require an acute intervention and can be cared for mostly by professional nurses or allied professions. Suitable patients are those who are stable, have a definite diagnosis, treatment plan and prescribed medication.
Interdisciplinary approach
a key characteristic of the stroke unit model of care is rehabilitation delivered by a specialized MDT who communicate with each other regularly and use their varying expertise to work toward common goals (3, 4) admission to a dedicated stroke unit improves outcomes for all strokes irrespective of age, gender and severity (5) there are also long-term functional benefits of dedicated stroke unit care; follow-up at five-and 10 years has revealed persisting efficacy compared with controls (6, 7) early initiation of rehabilitation interventions has been associated with improved outcome at discharge from hospital and at follow-up (3) the financial and social implications of prolonged hospitalization have prompted increasing interest in services to facilitate early return to the community, and a MDT approach can significantly reduce bed days for selected stroke patients who have mild or moderate impairment at baseline, but mortality has been shown to increase when patients were discharged early with only generic community support (8) (9) (10) .
Education
In a multicultural and multilingual society in which many citizens have a very limited understanding of the risk factors and causes of stroke, education of the patient, family members and caregivers is an important aspect of stroke rehabilitation, requiring participation by all members of the team. Cultural sensitivities and perceptions need to be taken into account when discussing issues including causes of stroke and investigations, rehabilitation interventions, prevention of repeated strokes, outcomes after stroke, necessary lifestyle changes, sexuality, impact on family, resumption of driving, participation in leisure activities and complications.
Recommendations regarding discharge planning, rehabilitation interventions (including physiotherapy, occupational therapy, speech therapy, dietary modification, psychological support, counseling on sexuality) and complications affecting rehabilitation have been covered in the comprehensive South African stroke guideline and are similar to other published guidelines.
Eligibility for rehabilitation
in South Africa, access to and availability of either inpatient or outpatient rehabilitation varies considerably, as does the duration and intensity of the rehabilitation program. This depends not only the severity of the neurological deficits but also on a number of other factors relevant to developing countries: whether or not the stroke patient has private health insurance (a minority of the country's stroke patients have), their geographical location and availability of trained rehabilitation therapists and public or private rehabilitation facilities in the area (most are located in the larger metropolitan areas) an important predictor of rehabilitation outcome is initial stroke severity (11) . Prestroke disability is clearly also a strong determinant of outcome (12) exclusion from rehabilitation on the basis of prestroke dependence remains a contentious issue (13, 14) limited facilities and resource constraints in South Africa frequently preclude patients with prestroke dependency or other reasons deemed to be prognostic of a very poor outcome from access to inpatient rehabilitation patients with the most severe cognitive or physical impairments have been excluded from most rehabilitation trials, and therefore, caution is required in extrapolating the results to this group (15) , and for those unable to participate actively, passive movements to prevent contractures or pressure sores have been recommended (16) .
Development of a model for stroke care in underresourced settings
in-service training of health care professionals and homebased carers in all aspects of stroke care would be an important component in the future planning and implementation of both hospital-and community-based stroke services in an under-resourced setting such as South Africa any model of community-based stroke care in South African settings should include a system of stroke education for caregivers and patients and should implement structures that strengthen the level of home-based care and training awareness of stroke and cardiovascular risk factors, particularly hypertension, needs to be fostered through improved community education. Nurse practitioners and home-based carers could play an important role in checking blood pressure and monitoring treatment and compliance after discharge from hospital in-service training of both urban and rural-based health care professionals in protocols of acute stroke management might reduce in-hospital complications, morbidity and mortality, providing optimal potential for an improved outcome following discharge into the community in the absence of adequate numbers of health workers available for rehabilitation in such communities, caregivers are the likely candidates to adopt this surrogate role and could be trained to be more active in the rehabilitation process (17) , and these relatively simple interventions have the potential to improve stroke outcomes and relieve caregiver strain in the South African setting.
Recommendations early initiation of rehabilitation is recommended (Class III, Level C) (Definitions of level of evidence as per the European Stroke Organisation.) early discharge from stroke unit care is possible in medically stable patients with mild or moderate impairment, provided that rehabilitation is delivered in the community by a MDT with stroke expertise (Class I, Level A) rehabilitation should be continued after discharge during the first year after stroke (Class II, Level A), and any model of community-based stroke care in South African settings should include a system of stroke education for caregivers and patients and should implement structures that strengthen the level of home-based care and training (Class IV, GCP).
